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CONTROLLI'I_GSPACE-AGEFIREHAZARDS
I

Briefing by RoyD. Terry, Chief Training Officer

My subject for presentation this evening is in reference to
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Hypergo!icand Cryogenic materials, the hazards that are associatedwith :.

them.., and, the recommendedmethcds that maybe utilized to control
• . ° •
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them.

It is impossible for me to conveyto you in the next 90 minutes

all that you will want to knowabout these materials - or the many problei 's:
• . °

8 °.

they poseto the firefighter Who is not familiar with their peculiarities; ::
.'. . .

however, I shall do my_'_-*,,_ becausev,hat do_s matter is that these materials:
, _ -- :. i:-"

are being transport_.dover,the highways and rail networksof the United .,_:: -

States'in ever increasing quantities.,.And the one thing that none of us " .
• • q 'l • • .

: . :.......":',-..
want to h_,ppenin our own particular area--.maYhappen: :.. :: :..

A major spill of an exotic propellant. " ....

The rig"that I am wearing is not just a symbol of the standard
. .. . .r

firefighter advancementswe at the SpaceCenter have madein the past ::,

5 years, but it reflects the,general picture of what I believe will be a --
_°'.

! \ - ,:.;

" typical form of dress withinthe next decade. ::
.o " X " ""

Weall kno'vthat many unkind remarks havebeen m_deabout i
: the lack of progress in our profession during the last 50 years, as compared

.. "

to certain other nations.. But one only has to sto.Pand considerthe immense
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As a professional firefighterlrescueman,

• q*

! can do no less than salute the. '

greatjob that the national firef[ghters are doing, particularly when over
, .

9,_5of themare volunteer uni*_ • • - ":_, ;',ho serve their communitzeswhile . :..,.
**', . t• ."

absorbingthe responsibiJity of putting the breadon the _":
• ".!' "_ (b'-"

tableat home. This presentat[on then--is directed toward the fir•fighter iii..
• " .. ":: 4. v."

who has heard of--bu.t doesn't really understand why it is--thatin this .:i:...:.--.

aces'- : """:particular game.. Four don't always makea winning hand. ... v,.>-
• * , " * * ".',',_(" C'•"

• ... :...,5 ...

It is also directed toward a captive audience who, I amconvinced, : ;":
., -..:.,.

will appreciateme more as a speaker if I stop rambling and get to the .-' ,.
• ::--....

)oint. The films that you are about to seedo not tell the whole story and. •
• . . . o

• , l@& * . " , ." • . ..,..'.. ..

shall attempt to critique each one as it is sbov, n to correct ce, Laln>.:.._-.-...._
iscrepancies that havecometo my attention. . ,

... ;... ,;%--*-

........... .:. ............ . - ..... ........... ..- ...'._.._.',. _ _.." ........

(1. Leavestage and chan,_eto uniform or "civvys". ) '": "" :'-,.. "";_' ,, • - .

"'* .c .t'. o,

_(2. Return at end of film and point out hazards or propellant fuels. ) .....:i"?..-.i:_!'---.
.. , .,.:...;. ", -

• " • "l,,P • ') _'- -

Althougfi the film only dwelt on th/'ee specific types of fuel and. i:i:.i:-::;i."_/j-I
* -. t "._t. ".'."

xidizer, there are certain _hings you should know about them from a :::,i..:!-:::
irefighters " " "" ""point of wew. UDMHor Aerozine-50 blend, as it is more "......

;ommonlyknown, is a fuel most normally usedwith N204as the oxidizer. ' : 'i..
.) ....

• " 6 " t" ,, " " '_::':'""c)generatepower in the thruster enoznes ", " .... •...."of. he Luna, and Command • .......
_I) , " .', , _ J • .- *

• . ; • .,..--........'.--_..': ;'..;, ._ _.'.' -._ . '...,.. : ..... . ,'" . .,,-.

odules in 1:hev._,.,,,,_, ,,, _,,.,,.,,_,: -,:.......,...-..:-....-.-:,...,.:.:...->....,..,..,:...;.....:•,- ....:..-...-.-...,...-.
VI,,6),_I, AI,,4|I| %.11 ,_.J(,4_,,_-)e " . " '" ' ''. ," • "_'6" '"'' * • '";" _ ; ' • " " " ' ' ' , " •

-- . "-" . ... ),..:." ,: ..... _,.;.°,,. . _..-.. ,:._,, ..... :" . • . ... . .-. • ; ..

• , .* , ., ... .,, , ,, . ;:.,.,,,*. ,.;.;. ;....,.* . ;.. , * ,.,.* ,... ; . , • . . t ., • .

) , . : . ,, _ ", . . ,, , ,.., :. , . ., , ...,), ,,., ), ",, .l., . • . , ,,; ; , . • ,.; ,, . ." •
• • • ." *" . " '), *I ' "" I * '''' * ' J'_ .... { *" ' "* " "" " * " * * " " "

• -_ • • ,. .. ,, . ; • , *, • ... ",., . , . , * ,.,,, _ .* ; ').,' ,,_ * •,

* , _ -.'. ,.,: . ,, .,..'_ ,.'.' .., _ ' ,,, :. _..,o,. .,..; • '*:.. ,,., ,, ". .,..), , ,.,:..
• • .... ...,..)." . • . • . •....:... • . ..... . .;'.. ...'_ .,.. . ' . • • . . . . '_ .. ".'.'o . .
, ..) .:.. • . ; _.: ...._.. .. . .. _ . . . .• ....' .... ;.#. ". • • ....s ,• .:
,'" . . ;_ .., : . .. ,, . . . ., . . ...,,..,.,,t. , .•. , , . . ,. .,. . . . . ., • . .,,.. . _, . , . , . .
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Fib.mepropo._ationwill occur immediate!:/on the surface of contact and th

resultant fire is similar in nature to a hydrau!ic oil fire...

(Slide 1) Let's _..,_+'_"_the example of this slide. If a tanker were
-.•

to be involved in a wreck that caused a leak directly onto the rusted surfaces" "

of the colliding vehicle, not only would the vehicles be involved in flame, ..
., s- !.

but the unburned spill would generate toxic gas at a ratio that Would be ........
•°

dependant upon weather{conditions... If it were raining for example, and ...:
i , ,

the temperature was 38°F, .,.The gasoff would be less than the 7, 000 cu. ft...
#' • " "" i-..'°

• "0

to-1 gallon ratio merit!,ned earlier. The material mixing well with water.:. ':._i.:

and held in suspension would be diluted and carried off. " " ;" - . -""_'"':"''•• o':. • ' ' "" ":.",:-.':
•.. : • .. '.." .• . .. .,_. .':.,'•'.

• • , •
• . ". ° " a'. " . . _ ,°

• . •..

(Cut Slide !1 . .........

.'2

-.

Now 1 am not aitempting to be scary...just factual. .. But from my
\ ..

own persona! experience with these materials, 1 would much rather effect ..?:.

a knockdown involving a passenger airliner with inexperienced firefighters :-.7.
\ :

than ! would tackle a badly "*ru_ured 5000-gallon propellants transporter with '
• : °:

conventionally trained structural smoke eaters... Because as you well know

the untrained man will do as you tell him because he has a certain faith in

four instruction...To the average structural.firefighter, a fire is a fire, and

!' °
L

:e is c=.ir._to p-t it out ;,/ith or without d[rdct[on even if he has to eat srno_'.e

',0 dO ""_1,0,.

(Slide .3}

smo[,:e _.,._[_'_, d,,,..,l,e.y[;v,._:.,ound, s ,,le

.' ,ll, ' e

°.._ _ . * , ;

,' "., °b' •. 4

• '" ':" /--/• •.

• ' " G

.!

I did forget to mention tI:_t UD;V,Hbur_,s with :,,ov!sibie
• • ".,., • "' t . - • .
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But we do have one consolation... If there are no fish markets in the area, ,.

andyou smell fish.., you smell UDMHmy friend.. . fish. ....thatswhat it ,".::.-

smezlsli" ;L"i.,,_...The hotter the weather,the higher the concentration, the '-.
• ::;.:it,:..:,,;:.:" ' '

stronger the smell.,, ' . . .' ,."..,,.." . . '
• . , •° • ° . . _• •

,. Q ° • , i .

• i .o
_ °

Slide off

UDMHignited-like all the hydrazine family--is best handledwith largeq'uantiti_,,:,

nf " ,"wa_e,. . .water fog if you please...1 1/2" variable nozzles set at 30o for

the attack--and 60o for the defensive screen...Use in tande_....get in -. ,....
D

fast, and get to the heart of {he fire from the Upwindor high,•flank direction.""" . i;
• : • -

• "...°

Cut the thermal column !o prevent explosions and flood the rupture area... " '
°

• • . ..

• %,°

to avoid re-ignition of the 'flowing liquid. Leave the exposure mop-ups....: ...,:•.
I/_ _,. ..to the lien.,.., s... Do-not, I repeat Do,not, ex,_osepersonnel tc direct "

• , '. ..° -

- a.i

contact with the hydr_zirie liquid...There isn't too much you can do : :.....

about the gas-off exceptalert the downwir_dareas and conjure up some . i:...i!"
.• • •..- ..: °Z"

°°°

• . °

high winds frorri somewhere. Always, ....A!wa.ys flush the personnel who •-i.,. •
• -°•.. •°

have been directly exposedwith lots of water...even if it means stripping ..i"i:._.-•:i

to the buff. it mayshock a few sensitive p_ople, but then I wouldn't ' •
• • /•.. ° .

\ .... .f...

worry about that too much..'\..". :._:,:,"
• " ' t _ ' V.."

(Slide 41 N204 is a horse or gasor a different color. .. Raddish" "
..

u . ' •4 , ..°L

Orangeto ba o,'_,'; it has a characteristic cdor of ammo,,,a."_.its an " ' '"
i,_#_,l,_ll,e . . , 4 . , . ._" . . .

• .... "....._•,,.,, ..'..':. ;.,".._ . .. . . , ..... • .
. . ,.... .., . ...,...', "'.. _" "... :. :..' ._ :

oxidizer...it','_iIi not burn :'lithout a lual....:.. "::.,..••. '.: .'.:•:.:.. .....• ., ; •' •

• • . • - . 4a.m .:_ . • -_... _ o_. _,

• . • . •. " • • . . •" '. '.'• • "_.'_"' -" ' ' . • r ...'_ •

.. .... :..... .' _ • •..... ".":' .•.• :'',:' "'.' '_.? • %',,_"'' .. '.':.,. ."" .• •''• . '. ; " ". "if :,:"" '

• "" ., . • .. .-.'. , ..., .. , • , , . :- _. ' .',.._.
• *. . . . ° , ' [-.'. ":.

, : .". • . -... . :" .:. ,....:.. _.L • :'.;_i,.""'" .., .....-.
-. ..:..:_ ;'... ......• ". , ..... .._, • , • _ . .

• -, , . .- . .... .'..." . .,, .._;.'! ,;. , .., ,, I. _ . ... ,._ .- ; .. . :

.... .,5 :_ " i ", . .,....'° _ :,-- .. .... ..... ,. :,:.-- ..... -,.:. ., , '. • ,.
;;:.. ..'• "

• .' • • "." ..... " ; ,'.. ._... " "'."" . ,; '.; " .'.'

• • ' . . .



In its diluted form,

a crystalline salt composition. If spilled on bituminus asphalt it may
I •

ignite spontaneou.sly.... depending upon whether or not the contractor

who built the ro_d pu_ _n excess of high base petroleum in the mix.

reaction... If its

to worry _bout is

acceptable conce

Again 5000parts

cubic feat per gallon at

heavier specific gravity

O O
°

. ., .

"2, "it converts io n_,rlc acid and the residuals will form

• ,- . .'..

"":" ',...;[.

• ?"

;' :, .
•.

. • °

If the tarm_.c is tacky due to hot sun--you may have a fire by spontaneous

cold and brittle, the chances are good that all you have

gas-off.

ntration

will kill

opposedto 6.8 of UDtCH.

..'[

. °

and ch "_'.. x,._•..you had better worry.. . maximum
.o .._

is 1 PPM, by gas volume in air over a 24-hour period.

...Gas-offratio is higher...approximately 850_3 ".:

72°F is a dangerous dose. This is due to the : .'-
• • ..,,.

r '. . "-./2• - .

of water., l.t weighs 12.4 pounds per gallon as .-:•;"

Use the sane basic techniques with water...but•,: :••,

CO2, dry powder, ABC, PK, will cause reactions with the liquid material ,:.
. - . '.,_... -

and cohvert to carriers or catalysts• Don't use them until we can come ...,..
._-o . ?° ° -% .o o. • •

upwith something to turnithe trick... " . ' " .'.:

Now, let us speak of respiratory protection; Howto take care of [;
t

the proboscis ' ' _"• • .
.r ..

: %:,

(Slide51 Whenwe speak of liquid missile propellants or industrial [:_£_
• • .°. •. •".

chemicals the days of "Old Leather Lungs" are over...he.may have leather. °-.--

lungs when he starts...but if he mixes with this stuff he. winds up with. _;::.:.,:..
. • "" ' -'. :" " •-" "., " ...... .,. ' • " • " . "' • :-t

not much " that " .... ' • ..... •' ...... ".......arFI -.,,-, .... ...,- ....... .,.. .... .. . .... • ......
" "'" *,-."/i ,, "- ""• .'.".'..,,',."_ ..... . • ; _'... . ".,

• • . " • . .- ._ - .' , ." : • '". , "'", ', t" , .,." ,'. "
• , o • . . • • . • • .

.... ".,. . ,:....• .... ... ... ,t. _ ...... ...,,.. : ,..,,., ,." . , ..... .. , ...°..
..., _. ,,•-. \_. .... • ;.. .... ...:• .. ...... ,. , ... ,., - . :; ,. .... • • , ; , .

° • ._ |. • m °, °, . • °-, . :• • . • , ,• _..

• ' ",.''_. :. . .. ,_ " '•,'_ ' t:.. -'," -.,_.. . " " " . t 4 . .._ ' ," .' :
'" ' : ' -, ,,, "" " " ' . " '' ' _ .": "',' ' ' - °. • " " • ,' "" " _ "a, " "

.... " ' ""X " ""° ...... " ......... ' .... ' ; " " ..... "

•'_ ,. ," . : ..:.::::..')."i:;. "._ • :, [. , ,:'.... .

°

•_:, .' t" ' • :;' -

, ; t._" ',.''..
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hydrogen, liquid helium, liquid oxygen and nitrogen we .are..referring

to materials with temperatures of minus 290°F to absolute zero...To maintain

these m_erials in a liquid "-*s_,,e they must be stored and transported under.

For example.... 'li_quidhydroge:q is a fuel that is transported in a ..;:

dewar tank with an envelope of liquid helium...Liquid helium converts to .:
. •.:!:-

• an inert gas in its [ree state. It is normally stored at-'-453.8°F. Heat :,
:

exchangers are utilized to maintain pressure on the hydrogen to prevent '

excessive buildup of gases which could easily cause a rupture ofthe system.."

if a liquid hydrogen tanker were involved in an accident and

the helium blanket escaped, venting of the hydrogen gas would occur

°o _°

"Q ,. , ,

• ° . •

due to radical temperature change almost immediate!y...Fire at the vent •
|

stac_ is not unusual under these circumstances...but unless the main-
\ - .

a_vis_b!e to be cautious when approac,_,ingventstanks are ruptured it is "' " -
• • '_ • . :,_ [ , .; : . . . . "

_,_,_n_, " " ' " ......... ' 'ort,,v, _;... .... \ '"' ':" "'" "'" ' :;• •. , " i .. "_'..l' .%'-• "

. . . .._ • .h' "'.. '_'" ., : _ .._. . . . .

" " "' / ' .,'". -_,' , _';" .. ,.• • .. . ,

• _ • • • ,.,..; " I '.. • ',.*. ' ."'..

• _ i , ' ;,D , ' ° ""

• . °
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Hydrcgen gas burns with an almost invisib!e flame

little heat from the side of the flame, temperatures

uncommon at or about the tip, depending upon the size of the leak.

Liquid oxygen wlli not burn by "÷ .., L,self. but it will vigorously
i

support combustion of any fuel element in the presence of sparkor

flame... In addition, a spill of liquid oxygen on bituminous asphalt or

and although there is

of 1500°Fare not
:-•_i°°° :

. °

.*o

"o

"..

other materials with a hydrocarbon base such as oil, grease, or petroleum ...
, . .

derivatives will form a "Gel" that sometimes deve!opesan explosive force "..

equal, by weight, to nitro-glycerine .... :...i':..

1 cannot over-'emphasize the necessity for traffic activity to _- i..
•\

cease immediate!y...Douse the smoking !amp and establish roadblocks no .
\ ._ -.--:" -

less than 2000 feet from the slLe of a ruptured LO2 transporter if no fire

has occurred... If you must make a preliminary reconn; step _ott,yb,.hind

a wide pathway of low velocity flooding water...and then _ when
..

r't[a.te,,m:.,..n_to save a life] Do not direct high pressure straight streams at ..

any portion ofthe .impactor spill area; because a gel composition is trickier"-..•
. I_" o

..p . .

and more unprddictable than a jealous woman, very. sensitive to shock.. •-• O _@ "

• ,_ .... o 1, -o
• °o?°- • -

even shocka'_avestransm,L_eu from a distance. ., .. •,.
-" L ." •"

(Slide 2) D_on't, whatever you do, go charging in like The Light ::_
.;L "-°

Brigade... its safer to stay home and play Russian Roulette, ' " "

There is one other small matter that !

your attention. Gaseousoxygen, on a hot d_y

cold _,_r ...,d there is no real h_'-',, in ,'+-,,_"_

. ". . .,. :" r ."" .".....
o. • i .,* . • . . •"

.... i
• • . • . , . .. , • .

...
o* •

• " • ° t;, _ °.. *° .

• . ° • , ,

• * ' ° °,. o

• .° . . • o

should like to bring to ......

is as refreshing as a . " :

inth _ gas-of _'8' 0 '0 ; "

;" ''.e ".. ', .'.

: • .'. "_ .... , " .:. _" '-: .-
• . o,. _ • , _'- . ", '*" e . L • _ * _

:;::j'.•/•.•: , °:° •° ".: .... , ..;.." ; , • . _ ...

•• °L'• "' * .,•".... ;;.., .. • .
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As a matter of fact it v,ill _0 _ good job of flushing your lungs... But

gaseous.oxygen has ,_naggravating habit of becoming trapped in the

lint and u_.._,,,, of clothing and oxygen, as you well know is one

of the elements that'can make a believer of a pyromaniac...To the

• , • •

.• •. •

o• ..

• # • o

uninitiated, a romp in a cloud of gaseous oxygen and a we!l-earned

cigarette immediately afterward

for many weeks to come... It is

if;ere working in a pressurized

will make him the subject of hot conversation

a matter of record that 3 technicians
+ •, • • .. • .+. •

pure oxygen atmosphere...for no more than

hon a tanker transporting cryogenic materials over the ighways...but

20 minutes...This was in the early days of experimentation.. . Upon
1-" ' °+

completing their work they retired to the change room where one of them

thoughtlessly lit a cigarette. " , --

He immediately burst into a sheet of incandescentflame...his two friends.. -....

rushed to help...there was very little need for cremation services for all .;:-:....
..... I.Y:!::.'. i-

three as you can well understand. •-•,,:.I" I '
;•• • -

(Slide 7) It would be very unusual to find a charged manifold '_.' ._.-
. +o

• :.•(._

if you should, there is one thing that simply is not done...and that is

to chip ice from frosted pipes or fittings...This character in the picture

_,ng it up for someones wife at some future date...to become a

widow. Chipping on pipes that are subjected to sub-zero +_'--"=,_, _._,.ratu res

,,,._,,,_,_,,hem and a,_hough th

or pneumostatic testing--a fatal

_• _,+ . ". o°°. _

.• _°•"

• .

• . , o •

• " , ";'*."
m

i °. • "

.•o •

o[ -eo .o

. o• • •

,'T ","-, ! "•ey are pe, .od_,._,lysubjected to hydrostatic.,
• ":'. . - -, ..': - .

lea" cou _+_dave!op .... '. " '''_' .• ".'t • . _ ";"
• o'_, ,_ .e • e.'. ,'• ;... ;. ... _ ".. ;. ..

, , • .... .•
_o , ° , . o +" _ * %• +*, '" 4_ _'..

• . _ . • •. • . ,%'_.. . . : ._• , . . • +,l, -, • o . ;+ ":': -" "':. '." " '"
. . .,....-..''. :'. - .

• • ' • " .• . o' • • "•' • , " •

• . .... . . . ':]+',." ... .' .:, .•',_.;,'. .... .:..
• . • " : .• • ,, • ,.•_•'. . • •" ,[.. .

• , . _ _,o' +_ ''° _ ° • , , '.

, .° :.. ,, ; + . , ., .'." .,..•, °':_ ..• . • +.

• • " " ' i.'"" ":/.'.:'"..":+ '" "' '°•." "..-."+: ._:i.•+.. • • " i " ' ""' "" :: _.`.,, : .....

• .•, ,-., • ,

.... ,; ..o ;-
+. . o ; -..

." .::.: ; : .-
• • .+o +. _• o•

• .. "- ° "% .'. .. . ". . I. "

.... _.,. ,..... ..... r ". ° .
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This next fi:m v,,i[l give you a 10-n_inute dramatization of the

behavior ofsuper-cold materials.

I

(Af!er Film)

. ".°

: °' •
s" • ,., - .

;°

• ; • .., .

, . .._.i...

• .. '
a,,

At this time 1believe it would be a goodideato take a 15 minute

break before the concluding section of this program.

o.

°.

My team at KSC has the prime responsibility of rescuing astronauts

and their support teams in caseof fire or other disaster on the launch pad.

We _._., _.÷,,_4_._,,_._the training p

meetthe advancedneeds

program.

to follow.

rogram from scratch in 1965and built it up
f°:

o,_ rescue.requirements for the Apollo-Satu
f

Thewhole conceptwas so advanced, thet we had no guidel

It was a ivhole new ball game. You have already seen the
2

,.._t,,r.a.s. Now, compoundproblems of hypergolics and cryogenics ._ " ; '

hazards ;'.,ith the Comp!exitiesof the largest launch vehicle of the U
I, "•

Statesprogram.

(Slide 9, [C39 EgressRoute) As the bird stands on the pad in

flight configuration on the mobile launcher, there are three astronauts

in the commandmodule over 400 feet aboveground. On the Saturn V

there are 41 rocket engines, hundreds of piecesof explosiveordnance,

and enough fuel to make it a potential bombequal to one million pounds

to _,•
°

t

rn .

ines

special:.

these

nited

•.._.:." :;.
• .

,

o°

"..j

,..'..;' -

;'! •

oW

s

|
, • I •

,." 4"o.

_ _''; • •

• h_. 1_: '
• • . ,"

....- .........- . ._"T .' ..... , "..,.. .
• {','"4,"'.'., ." .'[j ,." .... ....:," . • ' ..... ';. °" •

• ,'. " •. , ., .,,, • r.. ...; - ,..: ' • •..... . ," '. :t. : , ..'; '_ """ : " " " •

• .. ' , ,'LI . - . "[ , • . . " , ,,. " . , • .
' . " , ",, ; . ".- "'. ,'1 • . '

'" "" ['" .7". • " ::'. .":" " "•
.1% '"' .', , . ' ,_ -

10 _' :"
• , ,'.. " I' ".'.,

• . o , .

, .'• ° . .i
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of TNT. Should a leak or fire developir_the last few m[,',.utesof the count -
-g_c_.- .... . ._: : _ .

the astronauts and cle.secutcrew ha,,e ',"* ,,._v_.,,,.' .......... .:• . ,.._,,_.y,,u'.,.._, .- .......; .... . .[ ::
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"_'_"rouoh the slide tube into theOnev.':.yis dc.'.,nthe tower elev_.tors_n,__,,

blest rco:.nunder the psd. The other is by the sameroute to the padarea

and entry into the armored vehicles where we, the rescue team, are

waiting for them. The other is down the slidewire in a 9-passenger cab.

But-supposethe astronauts are injur_.d or otherwise incapableof getting

out under their own power? Should this happen, my rescue crew, is

• ....

w°

stationed 1800feet from the pad. It is our job to go up and bring them

down. The team is not only expert in advancedtechniques, but have e_ery

moveplanned and rehearsed through many practice sessions in closely •

simulated disaster situations. Our men get a realistic feei of hypergo!ic

oll

.°

• o ..

fire and the subsequent exp!osions. They take turns rescuing me from

a "boilerplate" capsule very close to the pit. Nowwe've prepareda short

film showing someof _heseexercises, and _l_houghthe size of the explosions
o.

would normally be far greater, I hope you will understand that at the time......-
: O o ,; .%° : . _. •

.it was.taken.., strict safety precautions were invo_ed.., i ncidantally, an :: _"
• ,.o -

: _ • , ; o,

updatedand more exiting film is inproce._sat thistime... : " : ';.-.

(KSC training programfilm - '19minutes) .'":

There you havea very"fewsuggestions from our years of working
• o

with exotic fuels in tliespace.program. Beforesigning off, I'd like to • ...
.. Q. • . •

quickly touch baseagain on these pointers, which we've also madeup into •
• • . . .. P .... -
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(Slide 1) Remember that _''+;,.,,,_,c fuels and chemicals are on the

highways, rails and waterways - they are a very real potential hazard in

your o.vn bsck yard, and you should be preparing to meet this hazard.

(Slide 2) Don't rush in where angels fear to tread.., make a

'careful size-up.

°

i.

•°

%•

(Slide 3) Know your materials - hydrazines are toxic, inflammable

and hypergolic with rusty surfaces. They have a characteristic fishy odor. •
i • J
J

- t

Use self-contained breathing apparatus and total protective clothing. :;
t "

(Slide 4) Don't get caught red-handed in N204gas-offs. These --- :i
.6 "

also are highly "_ox_c.'"Use breathing apparatus, stay upwind of the cloud, "

if possible. Alert local authorities.

sewers.

(Slide 5)

lungs" shown here is dead.

all times.

Don't hose the material down into

In this ageof chemicals and propellants,

use proper breathing apparatus,

(Slide i) Know your cryogenics. •Hazards cons.ist of extreme

colci, danger of expansion when evaporating, complications of a LOX

spill on pavement. Keep'r_f':_ '"L.,_._, away, no_xfyauthorities.

• ":.

• .• ,.

• _ •
..°

old "leather
• %•

at
•.°'2

• ". :_" . ::.:." _.. -
• % .

• ; %

• ,o1" • .
. ,

, ... • •.

°.'. •.-•..

t. .

f

• _.,_ . -

• .- :_':-. .....

(Slide 7) Don't permit anyone to play around cryogenic tankers, ."" '
.." '..

especia!!y this type who likes tocool off on a hot day by chipping ice from
i

0

the pipes. He is apt to be permanently cooled off. "
• t

with him!

(S!ide8) Lastly, do r.ot dreadthese specie! hazards,
I i• i

.....prepared for them using these Simp!e t!ps .Yearnedthrough _"_"_'_"__
. , ,I . _. .... ," : , 'Q . . "_ .... • , ._ .. " "

? I • • ' ' ".': . .,' • "" ' • _ "'.. " '._'"" "" ":"
• # ..

' " 12 . """'• j • .

_ ' ' ' * m .... " • i •

, . • .. _ "." ..: .;. ".:" _....,
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And he may take you
-.'- .:

but be "

°
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And now,

this subject.

presen ,  un,

e.

o,, . o.

o

•o

.ll

I'd be happy to try to ansv.,er any questions you may have on

If you ca

lwill have

.. •

e.

• . .
.p ,.

•.J ,

•.

o•

.. ,'.

n return home with some usable ideas out of this

donemy job.
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